S1. Materials and Methods

S1.1. Standard Atomistic Molecular Dynamics Simulations.
To elucidate the atomic-scale orientations of the molecules near the LC-aqueous interfaces and to uncover the distribution of the molecular entities, we performed atomistic molecular dynamics simulations. We followed our previously described procedure to setup the simulations, verify the convergence, and analyze the results. 1 Briefly, we imposed a hybrid boundary condition on a thin film of 5CB in the nematic (25ºC) and isotropic (40ºC) phases by respectively contacting the upper and the lower planes of the film with an aqueous solution and vacuum. A periodic simulation box of dimensions 110×110×450 Å 3 was prepared, with 8,000 molecules of 5CB and 24,000 preequilibrated liquid water molecules. The solutions of sodium chloride (NaCl) and sodium iodide (NaI) were created by placing monovalent ions (Na + , Cl -, and I -) in random positions throughout the water phase, followed by removal of atomic overlaps through energy minimization or translational moves.
For 5CB, we rely on the united-atom force field of Tibero et al. 2 This force field is based on a classical Hamiltonian that was validated using experimental densities, orientational order parameter, and NMR residual dipolar couplings of 5CB. 2 For ions, we rely on the classical force filed of Joung and Cheatham, III. 3 This force filed was optimized against hydration free energies of solvated ions, lattice energies of crystals, and lattice constants of alkali halide salts crystals.
For water, we use a thermodynamically consistent four-site model, namely TIP4Q, which was parameterized to reproduce the static dielectric constant, anomalous properties, and phase behavior of water with good overall agreement with experiments. 4 Our earlier investigations of thermodynamic properties of the electrolyte solutions including surface adsorption energy, solvation free energy, and surface tension shows that the force fields parameters of TIP4Q water and monovalent ions used herein are fully compatible without any further adjustments of the parameters. 5 The standard simulation protocol involved unrestrained molecular dynamics simulations using the Nanoscale Molecular Dynamics package (NAMD) 6 in the canonical ensemble (NVT).
We used a time step of 2 fs, and the Langevin thermostat with a damping coefficient of 1 ps -1 . A spherical cutoff of van der Waals interactions at 12 Å with a switching distance at 10 Å, and summation of Coulomb interactions using the Particle Mesh Ewald (PME) method with a high accuracy of 10 -6 kcal/mol were employed throughout the equilibration and production runs. All system were subjected to multiple intervals of 50 ns MD simulations (6×50 ns for the nematic phase and 4×50 ns for the isotropic phase), accompanied by on-the-fly analysis of molecular organization and thermodynamic data. 
S1.2. Umbrella Sampling Potential of Mean Force Calculations.
To perform the umbrella sampling potential of mean force (PMF) calculations related to the relocation of a water molecule from the pure water phase and 2 M solutions of NaI and NaCl to the vacuum phase, we used pre-equilibrated slabs of water (a layer of water in contact with vacuum on the upper and lower planes), NaI, and NaCl solutions with 10,000 water molecules and an approximate box dimensions of 67×67×167 Å 3 . PMF calculations of a water molecule that leaves the water phase and resides inside the bulk LC phase involved an equilibrated system of 8,000 5CB molecules, and 24,000 water molecules (see section S1.1).
For the aqueous solution-vacuum calculations, we applied a harmonic biasing potential water molecule in vacuum. In total, we generated 123 independent simulations (41 windows for three systems including pure water, NaI solution, and NaCl solution), and subjected each individual window to a 3 ns equilibration followed by a 7 ns production molecular dynamics simulations. The structure and energy of the system immediately converged within an initial period of < 3 ns due to the absence of chain molecules.
For the water-LC system, we applied a harmonic biasing potential with a force constant The protocol of the free energy calculations involved simulations in the canonical ensemble (NVT) with a time step of 2 fs. The Langevin thermostat with the damping coefficient of 1 ps -1 was engaged to control the temperature. The pair-wise van der Waals interactions were spherically cutoff at 12 Å, the summation of Coulomb interactions were handled using the Particle Mesh Ewald (PME) method with a high accuracy of 10 -6 kcal/mol. The trajectories of the collective variables were buffered and synchronize every 100 steps. The umbrella sampling simulations were unbiased together using weighted-histogram-analysis-method (WHAM) 7, 8 to obtain the full PMF profiles ( Figure 2 ). We used the program WHAM 9 with energy tolerance of 10 -12 accompanied with self-written scripts to perform the unbiasing calculations.
S1.3. Continuum-Level Simulations of the Time-Dependent Density Profiles and Water
Flux According to Smoluchowski Equation.
To elucidate the time-dependent evolution of the profile of water density inside the LC cell after addition of the electrolytes, and to compute the flux of water through the LC-aqueous interface, we solved the Smoluchowski (drift-diffusion) equation:
here, ߩ is the water density, ‫ݐ‬ is time, ‫ܦ‬ is the diffusion constant, ߞ ିଵ = ‫ܦ‬ ݇ ܶ ⁄ is the mobility, ‫ܨ‬ ሬሬሬԦ = −ߘܹ is the mean force, and ܹ is the potential of the mean force (PMF). By assuming a location-independent diffusion constant ‫,ܦ‬ the Smoluchowski equation of a one-dimensional system, i.e. the thin LC film, can be reformulated in the form:
here, ‫ݖ‬ is the distance from the interface (we used ‫ݖ‬ instead of ‫ܦ‬ to avoid confusions with the diffusion constant). We approximated the solution of the Smoluchowski equation numerically using a finite difference approach, and used our in-house codes to perform the calculations.
First, we resolved the equilibrium profile of the water density inside a LC film in contact with pure water at the interface. In this simulation, the potential of the mean force corresponding to the relocation of a water molecule from the bulk water to the bulk liquid crystal phase, i.e. the ܹ term in Smoluchowski equation, was obtained using the umbrella sampling molecular dynamics simulations (see section S1.2 and Figure 2A ). Because the profile of the PMF follows a tanh-like behavior, we fitted a tanh function in the form ܹ = ଶ tanhሺ‫ܤ‬ሺ‫ݖ‬ − ‫ݖ‬ ሻሻ + ଶ to the computed PMF curves, and employed that profile and its derivatives in our calculations. In this function, ‫ܣ‬ is the free energy necessary for relocation of a single water molecule from the pure water phase to the LC phase (Figure 2 ), ‫ܤ‬ = 0.5, and ‫ݖ‬ = 5. Next, we simulated the timedependent evolution of the density profile and water flux induced by addition of salts to the aqueous phase. Accordingly, the equilibrium profile of the water density obtained in the previous step served as initial configuration for the simulation of water flux and density profile.
Immediately after addition of the salts, the water molecules began to diffuse through the LCaqueous interface resulting in a significant instantaneous flux of water (Movie S1). is the molecular field related to the free energy of the system, and ‫,܅‪ሺ‬܀‬ ‫ۿ‬ሻ is the advection term.
S1.4. Estimation of the Equilibrium
The advection term ‫,܅‪ሺ‬܀‬ ‫ۿ‬ሻ is given by:
where, ߦ is a material constant related to the molecular aspect ratio, I is the identity matrix, ‫ۯ‬ is the strain rate tensor ‫ܣ‬ = ൫߲ ݊ + ߲ ݊ ൯/2, and ષ is the vorticity tensor Ω = ൫߲ ݊ − ߲ ݊ ൯/2.
The molecular field H drives the system towards a thermodynamic equilibrium with rate Γ, 11 and is defined as:
where f = f LdG + f el is the free energy density of the system. f LdG corresponds to the Landau-de Gennes free energy which describes the short-range interactions, and f el determines the longrange elastic energy. These two free energy terms read:
here, A 0 and U are the thermodynamic parameters that define the equilibrium scalar order parameter in an undistorted LC bulk. L is the elastic constant under a single-constant approximation.
To solve the Beris-Edwards equation for a LC film, one needs to resolve the velocity filed of the LC phase induced by the flow of water due to addition of salts to the aqueous phase.
For that purpose, we assumed an exclusive momentum transfer from the diffusing water molecules to the 5CB molecules, and obtained the corresponding velocity field of the LC phase ( Figure 4A ). The velocity field u in a given position inside the LC film is computed according
, where ‫ܬ‬ is the water flux, ݉ ௐ௧ is the molar mass of water, and ߩ is the mass density of 5CB. The initial profile of water flux ‫ܬ‬ inside the LC film is obtained using the
Smoluchowski equation (see section S1.3). Because the profile of water flux (and water velocity)
follows an exponential behavior ( Figure 4A ), we fitted an exponential function ‫ݑ‬ = ‫݁ܥ‬ ି to the computed velocity profile, and employed that profile in our calculations. Here, ‫ܥ‬ is a constant and ‫ܦ‬ is the distance from the interface.
To solve the Beris Edwards equation, we adopted our previously reported finite difference method and used our in-house codes. 12 The initial configuration of the LC film was set to a typical splay-bend structure. The system was then allowed to evolve until a steady state configuration was reached. The elastic energy was then calculated as a function of the magnitude of the maximum water flux at the LC-aqueous interface ( Figure 4B ). Average polarization density of interfacial water molecules and nematic (25ºC) and isotropic (40ºC) phases of 5CB in the presence of the sodium chloride (NaCl) solution at equilibrium. In contrast to sodium iodide, the solvated sodium chloride forms less distinct ionic-rich layers and thereby the generated internal electric field marginally modifies the polarization density of water molecules near the interfaces. Accordingly, we assumed that the water flux would remain unchanged after 5×10 4 µs, and computed the time required for the net flux of water through the interface to reach zero (see section S1.4) Table S1 . The intimate relationship between the water activity of simple solutions, the magnitude of the instantaneous water flux through the LC-water interface, and the reorientation of liquid crystals allows design of new solutes with triggerable properties. Here, the activity data of NaI, LiCl, NaCl, and NaOH solutions are taken from reference, 13 and the activity data of NaClO 4 solution is taken from reference. 14 The triggerable properties of NaClO 4 , and NaOH solutions have been demonstrated in previous studies. 15, 16 
